Proline Starvation Induces Unresolved ER Stress and Hinders mTORC1-Dependent Tumorigenesis.
The role of essential amino acids in metabolic reprogramming of cancer cells is now well established, whereas the role of non-essential amino acids (NEAAs) in malignancy remains less clear. Here, we have identified an important role for the NEAA proline in the tumorigenic potential of a subset of cancer cells. By profiling a large panel of cancer cell lines, we observed that proline consumption and expression of proline biosynthesis enzymes were well correlated with clonogenic and tumorigenic potential. Moreover, proline starvation or inhibition of proline biosynthesis enzymes impaired clonogenic/tumorigenic potential. Cancer cells exhibiting dependency on exogenous proline displayed hyperactivation of the mTORC1-mediated 4EBP1 signaling axis, as well as unresolved ER stress. Exogenous proline alleviated ER stress and promoted cellular homeostasis and clonogenicity. Increased dependence on proline may therefore define a specific vulnerability in some cancers that can be exploited by proline depletion.